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This letter describes the basis for our assertion that Cook Nucl ear
Plant is ready to resume full power operation, pursuant to th

Septenber 19, 1997, confirmatory action letter (CAL) fro m
M. A B. Beach. Based on the actions we have taken, we hav
reasonabl e assurance tha t our safety related systens are operable.

(0]

(0]

Attachment 1 provides an executive summary of CAL responses an
the short termactions taken. Attachment 2 provides informatio
regarding the eight specific issues in the letter fromM. Beac
that we agreed to resolve prior to restart. For each item on
through eight, we have provided a synopsis of the i ssue and actions
taken to resolve the issue and provide reasonable assurance o f
conformance with applicabl e regul ati ons and our o perating |icenses.
Attachment 3 describes an expanded, |ong term programfor use o f
instrunent uncertainty in our design, engineering, and operations
activities.
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Attachne nt 4 provides a description of the short term assessnen t
program devel oped and performed at Cook Nuclear Plant. Thi
attachnent describes how we developed the program the genera
results of the assessnent, and why it supports our assertion that
both Cook MNuclear Plant units are ready to resume full powe r
oper ati on.

)]

Attachnent 5 provides a listing of commitnents that have bee n
establ i shed as a result of certain issues identif ied in the CAL and
short term assessnents. No other statenents shoul d be consi dered

to be regul atory conmitments.

W understand a public meeting will be held, during which we wll
have the opportunity to respond to issues raised during the A E
desi gn inspection and presented in the CAL.
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VW recogni ze the inportance of the issues raised by the AE design
i nspecti on and will continue to inprove and pursue excellence i
our progranms to naintain the design and licensing basis of ou
pl ant . W are fully committed to operating and naintaining ou
plant in a safe manner and in conpliance with NRC requirenents.

Si ncerely,

/sl E E Fitzpatrick

E. E Fitzpatrick

Vi ce President

/vlb

Attachnent s

C: A A Blind
A. B. Beach
MDEQ - DW& RPD

NRC Resi dent | nspect or
J. A Abranson
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EXECUTI VE SUMVARY

In response to the issues raised during the recent architec t
engi neer (AE) design inspection and communi cat ed tous in the NRC s
Septenber 19, 1997, confirmatory action letter (C  AL), we have taken
actions to resolve each issue and have perforned a short ter m
assessment to provide reasonabl e assurance that these issues di d
not adversely inpact the operability of other safety systens a t

Cook Nucl ear Pl ant.

The eight CAL issues lis ted below were reviewed, and actions taken
to provide assurance of safety systemoperability prior to restart
of Cook Nuclear Plant units.

1. Recircul ati on Sunp I nvent ory/ Cont ai nnent Dead Ende d
Conpart nent s

2. Recircul ati on Sunp Venting

3. Thirty-Si x Hour Cool down, Wth One Train of Cooling

4. ES-1.3 (Switchover to Recircul ati on Sunp) Procedure

5. Conpressed Air Overpressure |ssues

6. Resi dual Heat Renoval Suction Val ve Interlock

7. Fi brous Material in Containment

8. Ref uel i ng Water Storage Tank M ni-flow Recircul ation Lines

To provi de reasonabl e assurance of conpliance with our design and

i censing bases requirements, technical specification anendnents,

pl ant nodi fications, and anal yses have been perfo rmed or initiated,
and will be conpleted prior to restart.

A ninth issue, instrument uncertainties incorporated int o}
procedur es and anal yses, will be discussed with the NRC further .
prior to restart of either wunit. An expanded instrunmen t

uncertai nty program has been devel oped to address this issue an d
will continue beyond the restart.

Because of the inportance and potential inplications of the A E

design inspection, senior managenment reviewed formal root caus e
anal yses of the eight CAL issues requiring action prior to restart,

to determine their potential effect on safety related syste m
operability. I ssues that had both generic inplication and wer e
deemed likely to affect safety related system operability wer e

identified for additional assessment in the short term
Short term assessments were perforned on the follow ng issues.

1. Sone analyses found to contain errors and incorrec t
assunpt i ons.

2. Some containnent attributes such as those related to sum p
per f ormance not adequately preserved.
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3. Lack of consideration of a credible failure node on a non -
safety related system interfacing with safety relate d
syst ens.

4, Lack of consideration of |evel instrunment bias due t 0]
Bernoul |i effect.

5. | nproper application of single failure criteria.

Action plans were inplenented to review and resolve potentia I
adverse inpacts on safety related system operability resultin
fromthese issues. Al of the short termaction plans have bee
conpl et ed.

S Q

While the short term assessnent results identified engineerin g
i ssues, none challenged operability. The assessnent provide S
reason abl e assurance that issues of the type found during the A E
design inspection do not inpact the operability of other safet y

systens at Cook Nuclear Plant. The results of pr evi ously conduct ed
saf ety systemfunctional inspections and recent r eanal ysis of UFSAR
Chapter 14 accidents further support the conclusion that th e
systens inspected are capable of fulfilling their intended safety
functi on.

In conclusion, it is our assertion that Cook Nucl ear Plant is ready
to resume full power operation, and will do so co nsi stent with high
standar ds of safety in both operational policies and safet y

equi pnent capabilities.
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CONFI RMATORY ACTI ON LETTER I SSUE NO. 1

Recircul ati on _Sunp | nventory/ Contai nnent Dead Ended Conpartnents

Gonmi t nent
Analyses will be perforned to denonstrate that the recirculatio n
sunp level s adequate to prevent vortexing or appropriat e

nodi fications will be nade.
Resol ution

Results of the analyses perforned denonstrate that the active sunp
level will remain above the mnimumrequired to prevent vortexing

of the residual heat renoval (RHR) and contai nnent spray punps as
they draw water fromthe recirculation sunp. The anal yses i ncl uded
consideration of the lar ge break | oss-of-coolant accident (LBLOCA)
and a spectrum of small break | oss-of - cool ant acci dents ( SBLOCAS) .
Because ice nelt was credited in the analyses, a technica I
specification (T/S) change was submitted in our lette r
AEP: NRC. 0900K, dated Cctober 8, 1997, to allow consideration fo r
existing ice nmass and other contributing sources of water in sunp

i nventory cal cul ati ons. Because the credited ic e mass exceeds the
current T/S lower linit, both the total ice condenser an d
i ndi vi dual basket ice mass lower lints were increased.

Backgr ound

During the AE design inspection, a concern was ra i sed regarding the
adequacy of containment recirculation sunp water level followi ng a
postul ated LBLOCA or SBLOCA. This issue stenmmed fromthe initial
results of a calculation revision that indicated uncertainty as to
whether a minimumactive sunp |evel woul d be naintai ned throughout

the recircul ation phase. The cal cul ati on was being revised as a
result of questions raised during the inspection regarding th e
nodeling of dead ended (inactive) sunp areas wthin th e
cont ai nnent . The refueling water storage tank (RAST) |evel bias,
addr essed in CAL issue no. 4, further conplicated this issue. A
key consideration in the cal cul ati on was whet her ice nelt rates for
SBLOCAs would offset effects of active sunp water diversion t o}
these dead ended contai nment areas through the containnent spra y
system (CTS). This issue was the basis of our decision to shu t

down Cook Nuclear Plant units 1 and 2 on Septenber 9, 1997.

Anal yses

Postul ated LBLOCA and a spectrum of SBLOCAs were analyzed t
deternine the adequacy of dynamic active sump level, long ter
containment integrity, and recriticality for cold and hot le
recirculation. These anal yses considered the eff ects of relocating
the RWST level tap (see CAL issue no. 4), increasing the mninu
ice mass, and changing operating procedures. A proposed T/
anendrent, AEP: NRC. 0900K, dated Cctober 8, 1997, was submitted to
al l ow consideration for existing ice nmass and other contributin
sources of water in sunp inventory calcul ations. Because th
credited ice mass exceeds the current T/S lower limt, both th
total ice condenser and individual basket ice mass lower linit
wer e increased.

w3 «@3go
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Anal yses results, presented in our submttal AEP:NRC 0900K .

indicate that sufficient active sunp water level is available t o}
preclude vortexing or air entrainnent to the RHR and contai nmen t
spray punps throughout t he long termcooling (recirculation) phase

of a postulated accident. Further, the accident analyse S

acceptance limts regarding recriticality and | on g term cont ai nment
integrity are met.

Goncl usi on
Results of the analyses conclude that there will be sufficien t
water inventory throughout the period that the emergency cor e

cooling system (ECCS) and CTS punps are taking suction fromth e
recircul ati on sunp.

CONFI RVATORY ACTI ON LETTER | SSUE NO. 2

Recircul ati on _Sunp Venting

Conmi t ment

Venting will be reinstalled in the recircul ati on sunp vent cover.

The design will incorporate foreign naterial excl usion requirements
for the sunp.

Resol ution

Vents have been reinstalled in the recircul ation sunp cover in both
unit s. The vents incorporate screening to satisfy the foreig n
nmaterial exclusion requirements. The recircul ati on sunps have been

returned to their approved desi gn configuration.

Backgr ound

As aresult of the recir culation sunp nodel testing in the 1970's,
a nunber of changes were nade to the original recirculation sum p
design. (ne of the m nor changes was the addition of five three-

quarter inch vent holes. A though not needed for sunp operability,
these vents were install ed to enhance venting of air trapped under
the sump r oof. During recent outages, the holes were found t o}
bypass the sunp screen and were subsequently closed to satisf y
sunp foreign naterial exclusion requirements (i.e., greater tha n

one-quarter inch particulate retention).

Anal ysi s

Wil e these vent hol es are not necessary to assure operability of

the recirculation sump, they were reinstalled in the sunp cover in
accordance wth commtments made to the NRC in 1979. Foreig n
material exclusion requi renents for these vents were incorporated.

Concl usi on

The recirculation sunps, in both units, have been returned to their
approved desi gn configuration.
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CONFI RMATORY ACTI ON LETTER | SSUE NO. 3

Thirty-Si x Hour Cool down, Wth One Train of Cooling

Conmi t ment

Anal yses will be perform ed that will denonstrate the capability to
cooldown the units consistent with design basis requirenents an d
necessary changes to procedures will be conpl eted.

Resol ution

The thermal hydraulic analysis concluded that the reactor cool ant
system can be cooled down with a single train of RHR conponen t
cool ing water (CCW/essential service water (ESW in 36 hours
Qperating procedure revisions were nade to reflec t a higher naxi num

CCOWsupply tenperature | imt and four pipe supports were nodified.
Backar ound

The original thermal hydraulic analysis for the OCW syste m
denmonstrated that cool do wn from hot standby to cold shutdown coul d

be conpleted in 36 hours using a single train of cooling with a
maxi mum CCW supply tenperature of 120 ©° F.  This anal ysis had been
reperformed in recent years. During the AE design inspection .

di screpancies in analysi s inputs (nanely, CCWheat exchanger mnodel
and RHR heat exchanger flows) were identified in the cool dow n
cal cul ati on.

Additionally, the potent ial for a CCWsupply tenperature excursion
to 120° F during an energency cooldown was recognized an d
incorporated in plant procedures. The FSAR and UFSAR reflecte d
only the normal operating tenperature of 95 ° F. During the A E
design inspection, the reference to 120 ° F was renmoved fromth e

pl ant cool down procedures and the COWtenperature was |imted t 0 95°
F to be consistent with the design basis as descr i bed in the UFSAR
Anal ysi s

The CCWheat exchanger nodeling error and RHR heat exchanger fl ow
inputs were corrected and the reanal ysis indicates that a singl e
train 36 hour cooldown could be achieved with a CCW suppl y

tenperature of 120 °F.

The CCWsystem desi gn basis has been changed under the provisions

of 10 CFR 50.59 to refle ct the potential for supply tenperature to
elevate to 120° F during a single train 36 hour cool down. Th e
effects of higher tenper atures on safety-related conponents served
by CCW during a postulated single train 36 hour cool down wer e
evaluated and generally found to be acceptable. Flows to som e
conponents were increased slightly to accommodate highe r
tenperatures and pl ant operating procedures were revised to reflect

t he hi gher nmaxi num CCWt enper at ur e.

Had we chosen to treat t his as an emergency condition, which would
have been consistent wit h the definitions in UFSAR table 2.9-1, no
pi pi ng nodifications would have been required due to the highe r
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stresses allowed for emergency conditions. However, w e
conser vatively chose to classify the CCW tenperature excursio n
during a single train 36 hour cool down as a norna | design condition

with regard to piping system design, and therefore, four pipin g

supports required nodification.
Goncl usi on
Analysis confirmed that a single train of RHRR QCW /ESWis capabl e of

cool i ng down the reactor cool ant systemin 36 hours.

CONFI RVATORY ACTI ON LETTER | SSUE NO. 4

ES-1.3 (Switchover to Recirculation Sunp) Procedure

Conmi t ment

Changes to the emergency procedure used for switchover of th e
emergency core cooling and containnent spray punps to th e
recirculation sunp will be inplenmented. These ch anges will provide
assurance there wll be adequate sunp volume, wth prope r
consi deration of instrument bias and single failure criteria.

Resol ution

ES-1.3, Revision 5 was prepared, validated, and all operatin g
crews trained on its use. This revision reasonably assures a n
adequate recirculation sunp level and elimnates the potentia I
single failure vulnerability that existed during the transitio n
from injection to recirculation. The RAST water level tap wa S
relocated to negate the adverse velocity effects that nmay hav e
resulted in significant bias in the RAST | evel reading.

A dynam c analysis of recirculation sunp inventory was perfornme d

using ES 1.3, revision 5 , that denonstrated the recircul ati on sunp
level would be maintained above the mnimum vortex heigh t
t hr oughout the recircul ati on phase of accident nitigation. Th
RWET, recirculation sunp, ECCS and CTS punps are operable wit
ES-1.3, Revision 5.

> O

Backgr ound

During the AE design ins pection, a nunber of issues were addressed
relat ive to in-progress changes to Energency (perating Procedur e

CHP 4023.ES- 1.3, Revision 4. This procedure would be used t o}
direct the switchover fromthe injection to recirculati on node of
operation in response to a postulated |oss-of-coolant accident

The plant could have bee n vulnerable to a single active failure of

a RHR punp that could adversely affect the performance of th e

centrifugal charging and safety injection punps during a SBLOCA
This vulnerability only existed for a short duration, estimated to

be less than 15 ninutes, during the accident nitigation sequenc e
while transitioning frominjection to recircul ation.

A related issue is the RWNT level instrunent bias and th
distribution of RAST water once inside the containnent. The RW\&T
level tap, located on the ECCS punp suction piping, is a non -

D
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standard confi gurati on. The flow in the pipe during the injection
phase results in lower indicated RMAST |evel. This had th e
potential of reducing the water volume transferre d fromthe tank to
the contai nment. The probl ens regarding distribu tion of RAST water
once inside the contai nment are di scussed under CAL issue no. 1.

Anal ysi s

The analyses performed for this CAL issue were the same a S
presented in our response to CAL issue no. 1. ES 1.3 was revised

to assure delivery of adequate water to the containnent to nee t
safety analysis requirenents and to elimnate the single failur e
concerns identified during the inspection. Analy ses were perforned
to denonstrate that ther e is sufficient containment water |evel to
neet accident analysis requirenents and preclude vortexing or air
entrai nnent of the RHR and contai nnent spray punps throughout the
recirculation phase of a postulated |oss-of-coolant acciden t

(LOCA) . The RWBT level instrument velocity bias was elimnate d
when the level tap was relocated to a static |oca tion. The revised
ES-1.3 was validated on the plant simulator and all Iicense d

operating crews have been trained on its use.
Goncl usi on

ES-1.3, Revision 5 that elimnated the potential single failur e
vulnerability, was conditionally approved pending the receipt o f
the proposed T/S and bases changes submitted in AEP: NRC. 0900K

Anal yses results show that there will be sufficient water in th e
recirculation sunp throughout the recircul ati on phase of acci dent
mtigation and that ECCS and CTS punp performance will not b e
adversely aff ected.

CONFI RMATORY ACTI ON LETTER I SSUE NO. 5

Conpressed Air Overpressure

Conmi t ment

Overpressure protection will be provided dowstre am of the 20 psig,
50 psig, and 85 psig control air regulators to m tigate the effects
of a postul ated failed regul ator.

Resol ution

A design change was inplenented to install redundant overpressure
relief capability on all of the control air headers (20 psig .
50 psig, and 85 psig). Safety related systens and conponent S
supported by the control air systemare operabl e.

Backagr ound

Questions were raised during the AE design i nspec tion regarding the
| ack of overpressure protection on the 20 psig, 50 psig, an
85 psig control air headers. The questions stemmed from th
configuration of the control air systemis central pressur
regul ation, and whether a potential existed for a single non
conservative failure of both trains of safety related equi pnen

~ ' 00
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served by the headers shoul d an over pressure cond ition occur due to
regulator failure. The initial investigation deternined tha t
nurer ous conponents on individual headers were not rated for th

full systeminitial pressure, and that this postu lated failure node
was not considered in the original design.
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Anal ysi s

A failure nmodes review of the control air system design at th e
conponent |evel was performed for safety rel ated conmponents. The

review concluded the as-found configuration of the non-safet y
related control air systemwas inconsistent with t he general design
criteria relative to single failure protection. The origina I
design considered a | oss of control air and positioned the safety

related conmponents to their "fail safe" positions. However , a

single failure of a pres sure regulator on the 20 psig header could
partially nmisposition se veral safety related val ves including both
of the RHR heat exchanger outlet val ves.

A design change was inpl enented to install redundant safety relief
valves on each of the twenty control air pressure regulatin g
stations.

Concl usi on

The results of our revie w concluded that a potential existed for a
single failure of a pressure regulator to cause valves t o}
m sposition and adversely affect systemflow Safety val ves have
been installed to address the potential overpressure condition
Therefore, failure of the control air systemdue to the lack o f
overpressure protection will not result in safety related syste m
i noperability.

CONFI RVATORY ACTI ON LETTER | SSUE NO. 6

Resi dual Heat Renpval Suction Valve Interl ock

Conmi t ment

A T/S change to allow operation in mode 4, hot standby, with RH R
suction val ves open and power renoved is being pr ocessed. Approval
of this change by the NRCwill be required prior to restart.

Resol ution

A proposed T/S anendrment was submitted under AEP:NRC 1278 tha t
elimnates the need for the RHR suction valve interlocks when in a
shut down cool i ng confi guration.

Backgr ound

The RHR systemsuction val ves fromthe reactor co ol ant system (RCS)
are interlocked through separate channels of RCS pressure signals

to provide autonatic clo sure in the event RCS pressure exceeds RHR
system design pressure. During shutdown conditions, thes e
interlocks are effectively defeated by renoving p ower to the val ves
to prevent a loss of RHR cooling due to inadvertent valve cl osure.
The interlocks are unnecessary in this configuration a
overpressure protection is provided by the |ow tenperatur
overpressure protection system (LTCP). Wile this configuratio
inproved the reliability of the RHR system during shutdow
conditions, and the surv eillances of the interlocks were performed

= R B OO}
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in accordance with T/ Ss, the renoval of power to t he val ves was not
in conpliance with T/ S requirenents.
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Concl usi on

The RHR systemwas alway s provided with overpressure protection by
the LTCOP system even when the suction valve interlock wa S
effectively defeated. A proposed T/ S amendment has been subnitted
to allow continued opera tion in this configuration during shutdown
condi ti ons.

CONFI RMATORY ACTI ON LETTER I SSUE NO. 7

Fi brous Material in Contai nment

Conmi t ment

Rermoval of fibrous material from containment that could clog th e
recircul ation sunp will be conpl et ed.

Resol ution

Fibrous insulation mater ial that could clog the recircul ati on sunp
i s being renoved.

Backgr ound

Fibrous insulation was identified in cable trays in th e
contai nnents by an NRC inspector. Subsequent research identified
the use of Fiberfrax as damming material for cable tray fire stops

in 27 containnent locations (12 in unit 1 and 15 inunit 2). These
cable trays are in the annulus and instrument roons, which do not
communi cate freely with the active volumes of the cont ai nnent sunp.

Anal ysi s

Contai nnent inspections were conducted in each unit. Thes e
i nspections identified |locations where fibrous insulation (Tenp -
Matt) was installed in configurations in which the material could
potentially be transport ed to the recirculation sunp screen during
the recircul ati on phase of a postulated LOCA. Some, but not all,

of this naterial was encapsulated with a stainless steel jacket.

Unencapsul ated fibrous i nsulating materials have been renoved from
the lower containment (a ctive sunp) in both units. Fiberfrax used
in the cable tray fire stops has al so been renoved in both units.

A few known | ocations ha ve encapsul ated Tenp-Matt insul ation. Most

of this encapsul ated Tenp-Matt is on the main steam and feedwat er

pi pes inside the steam generator enclosures. UFSAR acci den t
anal yses for nain steamand feedwater |ine break accidents do not
utilize the recirculation sunp to mitigate the consequences
Encapsul ated Tenp-Matt covering the pressurizer safety valves i n
both units and under the unit 2 pressurizer is also being renoved.

Goncl usi on
Fi br ous insulation materials identified during the containnen t

i nspections were or will be renoved, or determ ne d not to represent
an inpact to the containment recircul ati on sunp.
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CONFI RVMATORY ACTI ON LETTER | SSUE NO. 8

Ref uel i ng Water Storage Tank M niflow Recircul ation Lines

Conmi t ment

Only two of six nminiflow recirculation |ine valves have |eakag e
verification tests. Jus tification will be provided that the total

| eakage for the six valves is less than 10 gpmto ensure 10 CF R
Part 100 dose rates are not exceeded if containne nt sunp water were
to leak back to the RAST during a design basis accident.

Resol ution
Testing was performed on the val ves that were not previously tested
for potential |eakage back to the RAMST. The test results showe d

that the total |eakage for these paths back to the RAST was wel I
bel ow the 10 gpmval ue in the UFSAR

Backgr ound

During the AE design inspection, questions were raised regardin g
the adequacy of surveillance testing related to v al ves in fl owpat hs
back to tanks vented to atmosphere during the recircul ati on phase

of a LOCA There are ei ght valves in four flow paths that provide

a boundary to the RABT during the recircul ati on phase of a LOCA .
Two of the previously tested valves are on the safety injectio n
mnimm flowline to the RABT. The third valve is the RHR return
valve to the RWBT, which is included in the test boundary fo r
overal | RCS |eakage. Th e five valves not previously tested are at

the suction to the safety injection and charging punps. Th e
results of these tests indicated that no seat | eakage existed for
fi ve of the six valves and that |eakage fromthe sixth valve wa S

insi gnificant (worst case in unit 2 - 0.46 gpn) when conpared t o}
the allowabl e | eakage ra te (10 gpn). Requirenments to perform seat

| eakage testing for these valves have been added to our IS I
pr ogr am

Concl usi on

Based on the as-found test results, the total |eakage for thes e
paths back to the RAST was well below the 10 gpm value in th e
UFSAR Requi rerments to perform enhanced seat | eakage testing for

the identified val ves have been added to our ISl program
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SPECI FI C RESOLUTI ON OF | NSTRUMENT UNCERTAI NTY | SSUE

Instrument Uncertainty Incorporated i nto Procedures and Anal yses

Energency procedures and other inportant-to-safety procedures .

cal cul ati ons, or analyses wll be reviewed to account fo r
i nstrument uncertainties. Inplementation of an e xpanded i nstrunent
uncertainty programw || provide the net hodol ogy for performng the

review This programis schedul ed for conpletion in 1998.

Instrunment Uncertainty Program- Description

An expanded instrunent uncertainty program has been devel oped t o}

addr ess the instrument wuncertainty issues raised during th e

AE design inspection and generic industry issues. The expande d

programwas di scussed with the NRC on Novenber 10 , 1997. The scope

of the programwi || include:

1. reactor trip and engi neered safety feature actuati on system
set poi nt s,

2. energency and abnormal o perating procedure operator decision
poi nts,

3. operations and test procedures used to verify technica |

specification (T/S) conpliance,
4. pl ant performance data used in safety anal yses, and

5. setpoints for plant alarnms associated with nonitoring T/ S
conpl i ance.

A plant specific nethodol ogy manual will be devel oped to specif

nmethods used to calculate instrunent uncertainties. This manua
will be an expansion of the existing engineering guide fo
calculating instrunent uncertainties. Branch technical positio
H CB- 12, "Q@iidance on Establishing and Maintaining |nstrunmen
Setpoints", wll be used as a reference in devel opi ng the nanual .
This manual wll be used in preparation of new instrumen t
uncertainty cal cul ations and cal cul ati on revi sions.

5 = <

Uncertainty calculations will be reviewed using a checklist based

on the nethodology manual and guidance from NRC inspectio n
procedure 93807, "Systems Based Instrumentation and Contro I
| nspection”. This review will check that process measurenen t
effects are considered in these calculations. It will also check
that the existing cal cul ations meet current NRC guidelines.

Adm ni strative controls are being developed to assure tha t
instrument uncertainties are considered in devel opnent or revision
of procedures, calculations, and anal yses.

Thi s program expansion will be integrated with th e nornal operating

procedur e upgrade programthat was committed to in our subnitta I
AEP: NRC: 1260H, dated Septenber 15, 1997. Both prograns will b e
conpleted in 1998.
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Since Septenber, many of the initial programactivities have been
level instrument taps on the refueling wate

conpl et ed. The

storage tank have been r
errors. G her |evel

elocated to elimnate the vel ocity-induced
i ndi cati ons have been reviewed to provid

reasonabl e assurance that there are no other significant velocity
Over twenty uncertainty cal cul ations have bee

i nduced errors.

generated or revised.

The operations departnent shiftl

surveill ance procedure has been revised to incorporate instrunent

uncertainties into accep

A critical parameters |ist

conpli ance or operability of
Revisions to the existin g "as found reportabl e" program procedures

utilizing this

January 15, 1998. These
i nstrument uncertainty p

list are

tance criteria for T/S related paraneters.

contai ning paranmeters related to T/

T/S systens has been generated

scheduled to be conpleted b

revisions are designed to assure that the
rogramw |l be integrated in the procedure

revision cycle, thus assuring that the programrenains current.

The instrument uncertainty programis being integrated with th
nornmal operating procedure rewite and with the e ner gency operating

procedure review
for February, 1998.

An internal

audit of the programis schedul e

D
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SHORT TERM ASSESSMENT PROGRAM

Short Term Assessnent Program Devel opnent

Because of the inportance and potential inplications of the A E
design inspection, a fur ther assessnent to determne the extent of
simlar issues was considered essential prior to restart of th e
Cook Nuclear Plant wunits. Specifically, an assessment wa S
conducte d to determne whether sinilar issues may exist in othe r
safety rel ated systens, and if they do, whether they affect system
operability.

The first task in the assessment was to categorize the types o f

i ssues found during the inspection. This task was acconplished in

three steps.

. | ndependent teans conprised of our nucl ear generation group
and contractor personnel conduct ed root cause eval uations of
the eight individual confirmatory action letter ( CAL) i ssues.
Causes that indicated a generic inplication with a potenti al
for direct inpact on ope rability were identified for further
eval uation. Each of these root cause eval uations recei ved at
| east one additional independent review

. The root causes identified by the eight teans were the n
reviewed by a group of senior nmanagers and staff in several
working sessions. Inplications of the various root cause S
were identified and discussed, with particular attentio n
given to causes with potentially broader inplications.

. The final step involved evaluating and identifying issue S
that have the potential to inpact operability of other safety
systens. The follow ng issues were identified an d addressed:
. sone analyses found to contain errors and incorrec t

assunpt i ons,

. sone containnent attributes, such as those related to
sunp perfornmance, not adequately preserved,

. | ack of consideration of a credible failure node on a
non-safety related system interfacing with safet vy
rel ated systens,

. | ack of consideration of |evel instrument bias due to
Bernoul | i effect, and

. i nproper application of single failure criteria.

The next task was to identify specific actions necessary t o}

determ n e whether these five issues were present in other safet y

systens, and if they were, whether operability of the systens was

affected. Action plans were endorsed by senior managenent an d

staff and were approved by the nuclear safety and design revie w

conmittee.

Concurrent with devel opment and inpl ementation of the short ter m

assessnent program descri bed above, other questions raised during
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the AE design inspection that had not been included as CAL issues
were being resolved under our corrective action program Th e
investigations and root cause determ nations associated with these

i ssues were reviewed by senior nmanagerment and conpared to the CAL
item short term assessment program The issues reviewed in thi S
manner i ncl uded:

. | ake tenperature design basis discrepancies,
. | ake tenperature effect on control roomventilation,
. unit 2 full core off-load with concurrent conponent cooling

water (CCW dual train outage,

. restricti on of CCWtenperature to 90 ° F during unit 2 ful |
core of f-1 oad,

. refueling water storage tank (RAWST) mninmm volume fo r
Appendi x R,

. 2-CD battery cell left on charge for an extended peri od,

. code di screpanci es in CCWsystem safety val ves, and

. procedur es allowi ng both RHR punps to run with the reacto r

cool ant systemvented, that conflict with the UFSAR

No additional issues that woul d adversely inpact systemoperability
were identified during this review However, som e specific actions
were added to the existi ng short term assessnent programto ensure
concerns were adequately envel oped.

Short Term Assessnent Program Results

Enai neering | ssue No. 1

Somre analyses were found to <contain errors and incorrect
assunpti ons.

The action plan to addre ss this issue consisted of three principal
activi ties. First, during the AE design inspection, we sent
seven-menber team to the Wstinghouse offices to review th
anal yses of record for both Cook Nuclear Plant units. A broa
based sanple of calculation packages was reviewed and question
resolved with the analysts. The intent was to provide reasonabl e
assurance that the errors found in the unit 2 uprating anal ysi
were not indicative of a problem in our Wstinghouse anal yses .
Although the team identified some discrepancies, the overal I
conclusion was that the anal yses results remain acceptable. None

of the findings resulted in system structure, or conponen t
i noperability.

noomoo

"

A second effort concentrated on the specific concern related t

i nproper nodeling of the CCW heat exchangers in the cool dow
anal ysis. Wiile at Westinghouse, the same team confirned tha
other major safety related heat exchangers had been nodele
correctly in our Westinghouse anal yses. W confirned that Holtec
International, who performed the analysis of record for the spent

o ~+35 0
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fuel pool cooling system correctly nodel ed the S FP heat exchanger.
Qur anal yses were also reviewed to determne if s afety rel ated heat
exchangers had been properly nodel ed.

This review concluded that three heat exchangers were incorrectly
nodeled in our analyses. Specifically, the CCW heat exchanger .
di esel generator jacket water cool er, and di esel generator |ube oil
cool er were nodel ed as counterfl ow heat exchanger s, when in reality
they are TEMA-E design. This is the same circunstance identified

for the original cooldown analysis. Review indicated that thes e
additional heat exchangers were still capable of perfornming their
function despite the nodeling error. These reviews of vendor and
our own analyses allow us to conclude with reasonabl e assuranc e

that incorrect heat exchanger nodeling did not inpact operability
of safety systenms at Cook Nuclear Pl ant.

The third action plan addressed the nore generic concern with the
quality of our calculations by using a peer review process. Peer
groups made wup of engineering nanagenent and experience d
engi neering personnel of diverse backgrounds reviewed a total o
191 calculations. O this total, 171 were cal cul ati ons performed

or reviewed to support resolution of AE design in spection findings.
These were focused prina rily on the CCWsystem and vari ous aspects
of energency core cooling system (ECCS) performan ce, including RAST
and containment volume related calculations. Anot her 2 0
calculations were chosen from previous calculations for th e
auxiliary feedwater (AFW, CCW chenical volune and control .
contai nment spray, essen tial service water, residual heat renoval,
and el ectrical distribution systens.

—h

It should be noted that 143 of the 171 cal cul atio ns associated with
resolutions of AE inspection findings were either structura I
calculations or instrument |oop uncertainty calcul ations. Bot h
types are repetitive in nature, follow an established fornat, and
have fairly standard ass unptions. Few problens were identified in
these calculations. Twenty-eight of the 171 and all of the 2 0

hist oric calculations from other systens were performance-typ e
cal cul ati ons. Sone administrative and mnor technical concern S
were identified, but in no case did the concerns affect operability

of any conponents or systens.

Engi neering | ssue 2

Lack of consideration of a credible failure node on a non-safety
related systeminterfacing with a safety related system

This issue was selected for evaluation based on our failure t 0
consider the inpact of control air system over-pressurization o n
safety system conponents served by control air during the initial

design of the control air system The action plan consisted o f

three parts: 1) performng additional failure nmodes review of the
control air system 2) identifying other non-safe ty related systens
that warrant a short termfailure nodes review, and 3) performng
failure modes and effects review of sel ected systens.

In addition to the detail ed eval uati on of possi bl e effects of over-
pressurization performed in conjunction with CAL i ssue no. 5, other
credible failure nodes for the control air systemwere revisited.
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The review considered conplete loss of air, partial loss of air .
and under pressuri zati on.

Based

additi onal review of failure nodes on the control air system w

have

system conponent wll not result in common node failure o

Loss of air was the clearly stated failure nmode in th e
original design, and the recent review concluded that safety
systens were adequately protected against this occurrence in
that all conponents go to a fail-safe position on loss o f
air.

The review of partial o ss of air (e.g. - losing the 20 psig
header but not the 50 psig header) deternmined that th e
original design had cons idered the |oss of either the notive
or signal air to a device. Loss of either air supply wl I
pl ace the device inits fail-safe position. However, in one

i nstance, we discovered that a recent design change had not

preserved this concept. The design change to nodify th e
safety related fan danpers resulted in the bypass an d
charcoal bed inlet danpers being supplied by two separate air
supply headers. Gven the normal configuration of thes e
danpers, (i.e., bypass danper-open, charcoal bed inle t
dampers-closed), a failure of the bypass danper air suppl y
woul d have resulted in the danper closing and no flow pat h
through the safety related fan unit. A design change t o}
correct this situation was inplemented. No other concern S

due to partial loss of air were identified.

—h

Revi ew of wunderpressurization effects confirned that, i
aff ected at all, devices will nove toward their fail-saf e
positions when supply pressures of either notive or signa I
air fall belownmnimumr equired values for their called upon
posi ti ons. Further protection is provided by underpressure
alarns on the 100 psig a ir supply and by procedural guidance
for operators to manually trip a unit if the air suppl

pressure drops to 80 psig and unit conditions are unstable.

<

on the recent control air system nodifications and th

reasonabl e assurance that single failure of a control ai

=D 0

redundant safety rel ated equi prent.

C her

non-safety related systens that interface w ith safety related

syst ens include reactor control, non-safety related electrica I
distribution, main steam condensate and feedwater, circulatin g

wat er,

non-essential service water, and pressuriz er heaters. These

systens were screened to determine if there was a basis fo

the non-safety related system interfaced with safety relate

r

perform ng a nore in-depth review The screening considered ho w
d
t

equi pnent and whether there was any credible failure node tha

woul d

render safety rela ted conponents inoperable. |[|f so, further

review was warranted to ensure that common node failures had been
adequatel y addressed. U sing this approach, the reactor protection
systemand the pressurizer heaters were sel ected for review as part
of the short term assessnent.

The pressurizer heater system design was reviewed for potentia I
adverse inpact on the pressurizer systemitself. Failure node S
addressed were open circuit, short circuit, and high or lo w
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vol t age. The review concluded that these failure nodes wer e
adequately accounted for in the systemdesign. No concerns wer e
identified.

The reactor control syst emwas sel ected for review because nany of
the inputs are derived fromthe safety related reactor protection
system and because the systemwas replaced in 1992 by an upgraded
digital system Prior failure nodes analyses and othe r
docunentation for both the reactor control systemand the reactor
prot ection system were reviewed. The reports indicate that a n
adequate and thorough review of the reactor control system wa S
previously perforned usi ng accepted industry guidance, and that no
new fai lure nodes were introduced by the replacenment of th e
original systemwith ad igital one. The review concluded that the
design of the reactor co ntrol system adequately addresses credible
failure nmodes.

In summary, the reviews described above provide reasonabl e
assurance that single failure of a non-safety related syste m
conponent at Cook MNuclear Plant will not result in common nod e

failure of redundant safety rel ated equi pnent.

Engi neering |Issue 3

Lack of consideration of |evel instrunent bias due to the Bernoulli
effect.

Areviewwas performed o f the potential operational inpact of flow

i nduced errors on all safety related |evel i nstrurmen t
install ations. The list was refined based on the type of |eve I
i nstrument, the installed location on the piping, and th e

anticipated flow velocities. Three safety relate d i nstrunent | oops
were identified where potential flow induced errors may exist
These were the condensate storage tank, the md-loop RCS |eve I
instrume nts, and the reactor vessel level indication system N o}
adverse inpacts on systemoperability were identified related t o}
any of these level instrumentation configurations.

Engi neering |ssue 4

Sone containment attributes, such as those related to sump
performance, have not been adequately preserved.

Thi s issue was approached by an effort that was d esi gned around the
wal kdown s of both contai nnents by individual menbers of a multi -
disciplinary team  The team included our enployees as well a S
contractors wth extensive containment design and nucl ear stea m
suppl y system experience. Appropriate follow up actions were taken
to resol ve or disposition the questions raised by each person.

Prior to the wal kdowns, the team was given an overview of th e
contai nnent functions, briefed on the contai nnent concerns raised
during the AE design ins pection, and on subsequent findings by NRC
Regi on |11 personnel. The team | ooked for potentially advers e
condi ti ons, including those that could pose a challenge t o}
recir culation sunp performance (for exanple, foreign nmaterial o r
degraded coati ngs).
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Resul ts of the wal kdown confirned previously rais ed issues relative
to the recirculation sunp design, including effective sunp screen
area and definition of ¢ redible debris inpacts to the sunp. These
particular issues are addressed in conjunction with CAL issue no.

7 regarding fibrous material in containnent. CGther desig
questi ons posed as a result of these wal kdowns were assessed an
determined not to represent a challenge to performance of th
contai nnent systens. Material condition issues noted as a result

of the wal kdowns will be dispositioned under the pl ant work control
process. The wal kdowns did not result in any additiona
operability concerns with respect to recirculatio n sunp performance
or other design attributes of the containment.

n
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Engi neering Issue 5

| mproper application of single failure criteria.

After the AE design inspection team identified the inprope
application of single failure criteria in the revision of ou r
procedure for switchover of the ECCS system to recirculatio

configuration, action was taken to establish further guidance for
application of the singl e failure criteria for Cook Nuclear Pl ant.
Appropriate personnel have been trained on this guidance.

-

=)

Wth this guidance as the standard, system design and operatio n
docunents were reviewed. C particular interest was the postul ated

“fail ure to run" that precipitated the issue with our ECC S
swi t chover procedure. \éstinghouse and our technical reviewer S
have concluded that both AEP and Wstinghouse designed system S
accommod ate single active failure to run, start, or stop withou t
| oss of redundancy.

A contributing factor to the ECCS sw tchover procedure issue (see

CAL issue no. 4) was the aspect of the design that crossties th e
ECCS systemtrains through a comron recircul ati on suction sourc e
for the internediate and high head injection punps. W performed

a review of other safety systens with crosstie ca pabilities, either
between trains or between units, to provide reasonabl e assuranc e
that single failure criteria have been appropri at el y consi dered and
that procedures allowing the use of the crossties have bee n
properly evaluated. Systens reviewed were AFW essential service

wat er, chemical and volune control, CCW and electrica I
di stribution.

Procedures allowi ng use of unit crossties for AFW CCW and CVC S

are appl icable only to energency conditions (e.g., an Appendi X R
fire) where equipment on one unit is needed to supply services to

the ot her, emergency-affected unit. |If such a condition were t o]
occur, a T/S linting condition for operation (LCO would b e
entered for the equi pnent supplying services tot he other unit, and
the appropriate action statements would be followed. The ES W

systens are normally operated with unit crossties open, such that
a unit 1 pump feeds one train, and a unit 2 punp feeds the othe r

train. This mode of operation poses no concerns to syste m
operability except in the event of certain emergency condition S
that woul d, as described above, necessitate entry into a LOO action
st at enent .

Although the review of system and unit crosstie capabilitie S
identified that some supporting docunmentation was inconplete o r
m ssing, further review confirned that the systens when crosstied

in accordance with existing procedures were operable. In som e
cases, procedure enhance nents to ensure conservative use of safety
systemcrosstie capabilities wll be inplenented.

QG her than intended entries into a LOO action sta temrent to mtigate

an emergency situation, no operability concerns were identifie d
with the use of safety systemcrossties.

Previ ous Safety System Functional |nspections (SSFIs)
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The results of extensive functional inspections of safety systens
previously conducted were reviewed, with the AE design inspection
issues in mnd, to augment our short term assessment program

Al though the inspection nanes have varied sonewhat, each has been
based on a version of NRC Inspection Procedure 93801, "Safet y
System Functional Inspec tion," which, inits current revision, has
two stated objectives:

. "To assess the operational performance capability of sel ected
safety systems through an in-depth, nulti-disciplinar y
engineering reviewto verify that the selected systens ar e
capable of performng their intended safety functions .
Gener ic safety significant findings are pursued across th e
system boundari es on a plant-w de basis."

. "To deternine the programrel ated root cause for identified
perf ormance deficiencies and analyze the inplications o f

these deficiencies on the licensee's quality assuranc e
program "
The results of previous SSFI type inspections were reviewed t o]

provi de additional assur
shown in the follow ng t

ance that safety systenms are operable. As
abl e, functional inspections of nost major

safety systens were conducted prior to the recent NRC AE desig n
i nspecti on.
Saf ety System | nspections Conducted
| nspection Dat e Per f ormed By
Auxi | i ary Feedwat er SSFI Jul - Aug 1987 AEP/ WESTEC
Essential Service Water SSFI Jun-Jul 1990 NRC
Ventilation SSFI Cct 1991 AEP/ ERCE
El ectrical Distribution System Feb- Mar 1992 NRC
Functi onal | nspection
Cont ai nnent Spray System SSFI Jun 1992 AEP/ OGDEN
Conponent Cool i ng Water SSFI Sep- Cct 1993 AEP/ CYGNA
Service Water System May 1995 NRC
(per ati onal Performance AEP/ CYGNA
I nspecti on
System Qper ati onal Performance Nov- Dec 1996 NRC
I nspection Covering Centrifugal
Chargi ng Punp Portion of ECCS,
CVCS, and RHR Systens

SSFls previously perform ed concluded that the systens were capabl e

of fulfi lling their intended design function. (Note: during th e
first SSFI conducted on AFW a discrepancy was identified in fuse
breaker coordination. As documented in the |icensee event report
associ at ed with the discrepancy, the issue was not considered t o]
represent a significant risk to public health and safety.) Th e
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results of these in-depth inspections provide add itional confidence

as to the operability of safety related systens at Cook Nucl ea r
Pl ant .
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Recent UFSAR Acci dent Reanal ysi s

Addi tional confidence regarding the ability of safety systens to
perform their intended functions is provided by the fact tha t
significant portions of UFSAR Chapter 14, accident anal yses (LOCA
and non-LQCA), have been reanal yzed by Westinghouse as part of our
prograns to allow 30% steam generator tube plugging in unit 1
(1995) and a 5%increase in thermal power for unit 2 (1996).

Goncl usi on

While the short term assessnent results identified engineerin g
i ssues, none chal l enged operability. These results firmy support
our conclusion that there exists reasonabl e assur ance that probl ens

of the type found during the AE design inspection do not inpact the
operabil ity of other safety systems. This conclusion is furthe r

suppor ted by the results of functional inspections of safet y
systens previously conducted that concluded the systens inspected
were capabl e of fulfilli ng their intended safety function, and the

fact that significant portions of the UFSAR Chapter 14, acciden t
anal yses (LOCA and non-LOCA), have been reanal yzed recently.
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The following are specific commtments associated with thi S

response to the confirnmatory action letter. No other statemnent S

shoul d be considered to be regul atory conmitments.

1. We will inplement revision 5 to procedure OHP 4023.ES-1.3 .
Transfer to Cold Leg Recircul ation, upon receipt of techni cal

specification amendments proposed in letter AEP:NRC. 0900 K
(see attachment 2, issue no. 4).

2. V¢ will inplenent an expanded instrunent uncertai nty program
integrated with the normal operating procedure upgrad e
progr am The program will be conpleted in 1998 (se e
attachnent 3).

3. Tenp-Matt insulation covering the pressurizer safety val ves
in both units and under the unit 2 pressurizer wll b e

renoved (see attachment 2, issue no. 7).



